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I. Introduction
Recently much attention has been paid to whether income inequality favors or hinders economic growth. Does it encourage investment and saving ? Is aggregate consumption higher if inequality is greater ? (Atkinson and Brandolini, 2001) A large body of studies on inequality focus inequality's impact on macroeconomic performance across countries. Especially they tried to find the link (1) between inequality and growth [ Ahluwalia, 1976 : Alesina and Perotti,1996 : Alesina and Rodrick, 1994 : Barro, 1997 : Deininger and Squire, 1996 : Kuznets, 1955 : Persson and Tabellini, 1994 : Summers and Heston, 1991 , and (2) between inequality and inflation [Alesina and Tabellini, 1992 : Cukierman, 1992 : Fisher and Easterly, 1990 : Lane, 1997 : Rogoff, 1985 : Romer, 1993 .
In this paper, we try to provide theoretical and empirical evidence as to whether equitybased growth and current account improvement through real exchange rate depreciation are compatible. The Poverty Reduction Strategy Paper (PRSP hereafter) describes the strategy which the government can implement during the next 3-5 years in order to wage a more effective fight against poverty and inequality. The strategy hinges on four major objectives.
Acceleration of equity-based growth, guarantee that the poor have access to basic social services, expanding opportunities for employment and income-generating activities for the poor, and promoting good governance. Among others, (1) acceleration of equity-based growth and (2) major structural reforms in order to fully open up the economy to the outside are two major aspects of this strategy.
In other words, PRSP has implications for equity-based growth and export-driven policy.
From this point of view, the major channel of connection between "export drive" and "equity-based growth" depends on how a country can maintain the international competitiveness of her exporting industry through sound exchange rate management.
Especially, most PRSPs provide a target level of current account to GDP ratio to secure an inflow of physical and financial resources sufficient to achieve their medium to long-term growth target.
However, no attempt has been made to look at how a county's inequality affects the current account performance and thus growth through inequality's impact on real exchange rates. Since real exchange rate affect the external sector performance directly thorough its impact on exporting sector's international competitiveness identification of relationship between inequality and real exchange rate will cast important linkages between inequality and external sector performance. This link is an issue of major concern with important policy implications. A negative relationship would imply that policy makers should be concerned with the distributional implications of government policies not only for social and political reasons but also because inequality has long-run effects on depreciation of the real exchange rate through the changes in the price of nontradables.
Policy makers should take into account the fact that the real exchange rate can affect the poor directly [ Adams, R., 2000 : Kreuger, A., M. Schiff, and A. Valdes, 1991 : The World Bank, 2001 ].
To test the relevance, significance, and policy implications of the relationship between inequality and the real exchange rate, we build a theoretical model which shows that inequality is negatively associated with real exchange rates. In this way, decreased inequality, through the depreciation of the real exchange r ate, improves the current account performance of a country 1 . Next, we provide cross-country tests of that theoretical proposition.
In section II, we develop a theoretical model of inequality and the real exchange rate.
First, we show how changes in inequality affect the price of nontradables. Second, we show how changes in the price of nontradables affects real exchange rates. In section III, we provide empirical evidence for the conceptual arguments established in section II using cross-country data. Section IV concludes the paper.
II. Inequality, the Price of Non-Tradables, and the Real Exchange Rate: A Theoretical Framework
Consider a small open economy that produces two composite goods, tradables and nontradables, which is composed of two heterogeneous income groups that have the same income share, a high income group and a low income group. We can think of the high income group as the highest quartile of the income group in table 3 (53 percent of total income) and the lower income group as the aggregation of other three quartiles (some 55 percent of the total income). The figure does not necessarily sum to 100 since we are using an average of averaged figures over a 10 year period. Statistical test shows that the mean difference between the two groups is 0.0168 (standard error is 0.0075 and p-value is 0.0295). 
Assumption 2. Purchasing power parity holds only for tradables .
where e is the nominal exchange rate, P T * and P T are the foreign price of tradables and the domestic price of tradables.
Proposition: If income inequality decreases (increases), ceteris paribus, real exchange rate depreciates (appreciates).
We can write the real exchange rate using the following implicit function:
7 where Z is the real exchange rate, P NT is the price of nontradables, and G 3 is the Gini coefficient.
? Z ____ < 0 (4) ? G
Proof:
From equation (1), the price of nontradables will be determined by the income changes of the high income group. As a result, the price of nontradables is positively associated with inequality and it can be expressed as follows:
? P NT ____ > 0 (5) ? G Next, we define the nominal exchange rate as follows:
Home and foreign prices can be expressed as in equations (7) and (8).
where * denotes the foreign economy, ω is the share of non-traded goods in the economy, and e the nominal exchange rate, which represents the price of foreign currency. All variables are expressed in logs. Equations (7) and (8) We can define real exchange rates, Z, as:
Substituting equation (6) -(8) into equation (9) yields the real exchange rate as a function of the domestic and foreign relative prices of non-tradables:
Substituting equation (7) and (8) into equation (6) yields a nominal exchange rate equation
as:
If we use equation (3), ( e + P * -P ) = 0, and thus equation (10) boils down to:
Partially differentiating equation (12) with respect to P NT yields equation (13):
? Z ____ < 0 (13) ? P NT Equation (13) shows that the real exchange rate is a negative function of the price of domestic non-tradables.
Finally, differentiating equation (4) For the case of worsened income distribution, the proof of real exchange rate appreciation is obvious from the flexible price assumption.
III. Cross-country Evidence on Inequality and the Real Exchange Rate

Empirical Model of Inequality and Real Exchange Rates (1) A Reduced Form Model of Inequality and Real Exchange Rates
To reduce the endogeneity problems we use the real exchange rate as a dependent variable. Alternatively, we can put a measure of inequality as the dependent variable.
However, since we do not have any theoretical prior or empirical evidence indicating what determines cross-country differences in inequality, we use the real exchange rate as a dependent variable 6 .
We can construct a reduced form model of real exchange rates including as explanatory variables a measure of inequality and identified macroeconomic controls:
where G is a measure of inequality which is often the Gini coefficient and X i is a vector of control variables identified in the literature [Faruqee, 1995 : Min, 1996 . The literature indicates that the relation between the terms of trade and the real exchange rate is the result of income and substitution effects that depend on the source of the terms of trade variation.
The likely result is that a deterioration (improvement) in the terms of trade leads to a real depreciation (appreciation). Liquidity of a country is an important variable that can affects the real exchange rate. The total liquid liabilities of a country are used to capture the effect of inflationary pressure on the real exchange rate.
Net foreign assets (external wealth) are also included in the analysis. Unless the increased foreign assets are sterilized, the likely effect of an increase in net foreign assets will be the appreciation of the real exchange rate (Faruqee, 1995) .
Finally, fixed capital formation is included as a proxy for manufacturing sector productivity. According to the Harrod-Balassa-Samuelson effect (Obstfeld and Rogoff, 1996) increased productivity in the manufacturing sector is associated with real depreciation of exchange rates. However, since a reliable measure of productivity in the manufacturing sector is not available for all countries included in this study, fixed capital formation is used as a proxy for the productivity of the manufacturing sector.
Although the focus here is on the relationship between inequality and the real exchange rate, additional structural factors can be included in the analysis whenever proxies are available for estimation since the literature on the real exchange rate confirms that it responds to the structural development of an economy.
(2) Control variables
To isolate the effect of the macroeconomic policy on the variation of real exchange rates, other than income inequality, we use control variables which are identified in the literature as having long-run stable relationship with the real exchange rate. 
Estimation of Inequality and Real Exchange Rate (1) Data
The analysis is based on 73 countries and all variables are averaged over 1980-89. Time averaged data are used since the focus of the study is explaining the sustained level of real exchange appreciation or depreciation rather than temporary movements in the real exchange rate. The most important data series is the Gini coefficient which is averaged over ten years and reported in Table 1 .
As supplements to the Gini coefficient, we use the lowest and highest quartile of income shares and those are reported in Table 2 and Table 3 Table 5 and those for WLS are reported in Table 6 .
As we can see from Table 5 and Table 6 , the adjusted R-squared tends to be fairly high (around 40 to 50 percent) and estimation results are robust. Most of the control variables and our measure of inequality are significant and the significance and magnitude of the estimates do not vary much across specifications.
First of all, the log of Gini coefficient has the expected sign and is significant throughout all the specifications of the reduced form model. This provides support for the proposition raised in the theoretical part of the paper and it suggests that improvement in income distribution is associated with real exchange rate depreciation. It offers the important policy implication that reducing inequality, by decreasing the price of non-tradables, will depreciate the real exchange rate. This depreciation will, by increasing the international competitiveness of tradable sector, improve the current account balance and accelerate the economic growth of the economy. Since appreciation of the real exchange rate will hurt the international competitiveness of an economy, inequality has negative implications for sound macroeconomic management. However, the robustly negative relationship between real exchange rates and inequality does not imply that huge redistributive policies will automatically bring real depreciation of domestic currency, improve the external balance, and accelerate economic growth. Among other damaging effects, excessively expansionary redistributive policies motivated by inequality may cause domestic inflation and can distort incentives and hurt productivity which slow down long-term economic growth (Al-Marhubi, 2000) .
Log of terms of trade, liquidity, real per capita GDP, and trade openness all ha ve the expected signs and are significant in different specifications. Terms of trade improvement leads to an appreciation as is consistent with theory and other empirical studies [ Edwards and van Wijnbergen, 1987 : Neary, 1988 : Kahn and Ostry, 1991 : Tok arick, 1995 . However, regional dummy variables for east Asia and Latin America are insignificant in most cases, and thus we could not find any regional impact on the cross-country behavior of inequality and real exchange rates. Also, the log of net foreign assets (CCA) measured as a cumulative current account with the bench mark figure of 1978 is insignificant throughout the different specification of the model.
Another question is whether different income level have different transmission
mechanism from inequality to the real exchange rate. Since we do not have sufficient number of observations for two different categories, OECD dummy variable is included in the estimation to capture the possible role of income level to the transmission mechanism.
Estimation results are reported in Table 7 . Supplementary regressions for equation (15) are run using the highest and lowest quartiles as a proxy for Gini coefficients and estimation results are reported in Table 8 and Table 9 . Table 8 reports estimation results of the reduced form model when inequality is measured by the income share of lowest quartile of the population. With different specifications of the reduced form model, the data fit the model quite well (adjusted Rsquared is about 50 percent). If we focus on the effect of increasing the income share of lowest quartile (a decrease in inequality) on the real exchange rate, the estimate has the expected positive sign and is significant at a 5 percent level. An increased income of the lowest quartile will decrease the demand for non-tradables and reduce the price of nontradables. This causes real depreciation of the exchange rate. This is consistent with the previous findings where we used the Gini coefficient as an inequality measure. Table 9 shows the estimation results of the reduced form model when the income share of the highest quartile is used as an inequality measure. However, estimates are insignificant. One possible explanation is that using the highest and lowest quartiles impose the joint hypothesis that income shares of other three quartiles are zero. As we can see from Table 4, this is not the case and regression results in Table 8 and Table 9 provide only suggestive information.
IV. Conclusions.
This paper provides theoretical and empirical support for the notion that "equity-based growth" and "export-drive" are compatible as outlined in the PRSP. More specifically, this paper finds a negative association between income inequality and the real exchange rate.
First, we showed that inequality is positively related with the price of nontradables. Second, we showed that improvement in income distribution, through the decline of the price of nontradables, depreciates the real exchange rate. The magnitude of the association is large and estimation results are robust to alternative specifications of the reduced form equations and alternative estimation methodologies. Policy recommendation follow directly from those findings. A sustainable redistributive policy which does not distort incentives can accelerate the growth momentum of the economy through its impact on the real exchange rate depreciation.
Finally, although the analysis has demonstrated a robust negative correlation between the real exchange rate and inequality, the direction of causation has not been determined. This study may serve as a keystone for further theoretical and empirical analysis. Of course the most important task will be the identification of the more sophisticated transmission mechanism for inequality to the price of nontradables. It may also be desirable to look into specific countries' experience as a complement to this cross-country study.
Data Appendix.
(
1). Dependent Variables
Gini: Gini coefficients are from Deininger and Squire (1996) .
LQ1 -LQ4: Lowest to highest quartile of the income share from Deininger and Squire (1996) .
(2). Dummy Variables
EASIA: 1 for East Asia, 0 otherwise.
LATIN: 1 for Latin America, 0 otherwise.
OECD: 1 for member countries, 0 otherwise. ---------------------------------------------------------------------------------------- Note: 1. While double asterisks denote significance of the estimates at 1 percent critical level, single asterisk denotes their significance at 5 percent critical level. 2. Dependent variable is log of real exchange rates. Note: 1. While double asterisks denote significance of the estimates at 1 percent critical level, single asterisk denotes their significance at 5 percent critical level and # denotes its significance at 6 percent critical level. Note:
(3). Predetermined Variables
LQ2) ------------------------------------------------------------------------------------------
Third Lowest Quartile (LQ3) ------------------------------------------------------------------------------------------
LQ4 ) ------------------------------------------------------------------------------------------
1. While double asterisks denote significance of the estimates at 1 percent critical level, single asterisk denotes their significance at 5 percent critical level. 2. Dependent variable is log of real exchange rates.
